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1. Title of the Invention 

DISK CONTROL SYSTEM IN DUAL DISK CONTROL DEVICE 

2. Claim 

1. A disk control system in a dual disk control 
5 device disposed between a common bus connecting a central 
processing unit and system memory and dual media serving 
as recording media, 

wherein a management table (321) for storing the 
various states of each of said dual media is provided in 
10 memory within said dual disk control device, and 

when a read request is issued from said central 
processing unit, read operations are performed alternately 
between two dual media by referencing said management table 
to determine the disk which is to undergo read processing 
15 and modifying specification of the disk which is to undergo 
the next read processing, 

3. Detailed Description of the Invention 
[Outline] 

The present invention relates to a disk control system 
20 in a dual disk control device, and part icularly relates 
to a disk control system used when data are read from a 
dual disk. 

An object of the present invention is to reduce 
processing time during a read operation from a dual disk, 
25 and also to provide an automatic patrol seek function. 

The present invention is constituted by a disk control 
system in a dual disk control device disposed between a 
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common bus connecting a central processing unit and system 
memory and dual media serving as recording media, wherein 
a management table for storing the various states of each 
of the dual media is provided in memory within the dual 
5 disk control device, and when a read request is issued from 
the central processing unit, read operations are performed 
alternately between two dual media by referencing the 
management table to determine the disk which is to undergo 
read processing, performing an access operation in 
10 accordance with the states described therein, and altering 
the disk which is to be read accessed next to the other 
disk. 

[Applicable Field of the Industry] 

The present invention relates to a disk control system 
15 in a dual disk control device, and particularly relates 
to a disk control system used during read operations from 
a dual disk. 

Information processing devices are currently used 
in a wide variety of fields, and in industries where 
20 reliability is of particular importance, such as the 

banking industry, the dualization of the entire system or 
the dualization of external recording media is being 
employed . 

In a dualized system, recording media such as disk 
25 devices are provided in duplicate and recorded with 

identical content, thereby protecting against data failure. 
Thus, if a failure occurs in either one of these recording 
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media while in operation in a dualized system, the other 
medium can be switched to immediately and normal operations 
continued . 

[Prior Art] 

Fig. 6 is a system block diagram of a dualized system. 
In the drawing, 1 is a central processing unit (CPU), 2 
is system memory, 3 is a dual disk control device, 4 is 
an external device comprised of a plurality of dual disks, 
for example, paired as #0 and #1, #2 and #3, and so on. 
Each device constituted by a pair of dual disks is set as 
#0 0, #01.... 5 is a common bus. 

The constitution in the drawing is a dual disk 
configuration known as a mirror disk. More specifically, 
this is a constitution in which there appears to be only 
one disk when seen from the CPU, but in actuality there 
are two disks . 

The dual disk control device 3 is constituted by a 
microprocessor 31, memory (ROM/RAM) 32, a common bus 
control portion 33, and a disk control portion 34. 

The disk control portion 34 performs control of the 
external device 4, controlling the external device (disk) , 
performing data transfer with the external device, and so 
on . 

The common bus control portion 33 controls data 
transfer with the common bus 5, data transfer with the 
external device being performed by the disk control portion 
and the common bus control portion in cooperation. 



Fig. 7 shows a conventional read processing procedure. 
In this case there is one read command. Read processing 
is performed according to the following procedure. 

(1) When a read request to the dual disk control device 
5 is generated, the CPU issues a read command to the 

disk control device 3. 
( 2 ) When the disk control device 3 receives the read command, 

the #0 disk is seek-act ivated . Here, the disk in the 

dual disk which is to be read is determined in advance. 
10 (3) When seek processing is complete, the disk control 

device 3 receives seek completion notification and 
(4 ) the disk control device 3 performs #0 read processing. 
(5) The data on the #0 disk are transferred to the system 

memory 2 , and 

15 ( 6 ) when data transfer is complete, the disk control device 
3 transmits read completion notification to the CPU. 
Fig . 8 shows a conventional read processing procedure . 
In this case there is more than one read command (two). 
The procedure is described below. 
20 (1) When read requests for the dual disk are generated, 
the CPU issues two read commands A, B in succession 
to the disk control device 3. 

(2) The disk control device 3 seek-act ivates the #0 disk 
in order to process the initially received read command 

25 A. 

(3) When seek processing is complete, the disk control 
device 3 receives seek completion notification. 
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(4) The disk control device performs #0 read processing, 

(5) Data are transferred from the #0 disk to the system 
memory . 

(6) When read processing is complete^ the disk control 
5 device 3 provides the CPU with a read completion 

notification, and processing for command A is thus 
completed. 

( 7 ) Next , the disk control device issues a seek instruction 
to the #0 disk in respect of the read command B, 

10 whereupon, as with command A, (8) seek completion 

notification is given, (9) read processing is 
performed for the #0 disk, (10) data are transferred 
from #0 to the system memory, and (11) when data 
processing is complete, read completion notification 

15 for command B is given. 

Fig . 9 shows a conventional write processing procedure , 
The procedure for write processing is explained below. 

(1) When a write request for the dual disk is generated, 
the CPU issues a write command to the disk control 

20 device 3 . 

(2) When the disk control device 3 receives the write 
command, the #0 and #1 disks are seek-act ivated . 

(3) When seek processing is completed for both disks, 
seek completion notification is transmitted from each 

25 disk to the disk control device 3. 

(4) The disk control device issues a write instruction 
in respect of the #0 disk from the disk which completes 



6 



seek processing first . 

(5) Data are transferred from the system memory to the 
#0 disk. 

(6) Next, write processing is then performed for the #1 
disk . 

(7) Data are transferred from the system memory to the 
#1 disk- 

(8) Write completion notification is transmitted from 
the disk control device to the CPU- 

[Problems to be Solved by the Invention] 

In the aforementioned conventional system, 
particularly when a plurality of read processes is 
generated, subsequent command processing cannot be 
performed until the previous command processing is complete, 
as is illustrated in Fig. 8, and thus a problem is caused 
in that time is needed for command processing. The 
processing time for a plurality of read processes increases 
particularly greatly in systems where the miajority of 
processing is read processing. 

Also in the conventional system, read processing is 
only performed in one of the disks, and in systems where 
the majority of processing is read processing, the other 
disk is hardly used, leading to a problem in that the damage 
rate increases. 

An object of the present invention is to provide a 
dual disk control system which is capable of reducing the 
processing time of multiple read command processing by 



access controlling the two disks of a dual disk alternately 
and thereby performing a subsequent command process in 
parallel with a previous command process when a plurality 
of commands has been received. 

As a secondary effect, the two disk devices can be 
used alternately, and thereby the aforementioned damage 
rate can be reduced. 

[Means for Solving the Problems] 

Fig. 1 is a diagram showing the fundamental 
constitution of the present invention. 

According to the present invention, a disk control 
system in a dual disk control device 3 which is disposed 
between a common bus 5 connecting a central processing unit 
1 and system memory 2 and dual media 4 serving as recording 
media is characterized in that a management table 321 for 
storing the various states of each of the dual media is 
provided in memory 32 within the dual disk control device, 
and that when a read request is placed from the central 
processing unit, read operations are performed alternately 
between dual disks by referencing a management table to 
determine the disk which is to undergo read access 
processing and modifying specification of the disk which 
is to be read next. 

Here, the dual medium is a disk device, for example, 
and the management table stores: a logical disk in which 
two disks are paired and considered as a single disk; the 
various states of two physical disks; and specification 
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of the disk which is to be read accessed next^ these various 
states being expressed by [0] and [1]. 
[ Operations ] 

The present invention reads two disks alternately 
when a disk is read in a system comprising a dual disk. 
In so doing, read processing time can be reduced 
particularly strikingly when large-capacity read 
processing is performed. 

[ Embodiments ] 

Fig . 2 is a view showing the basic process ing procedure 
of a data transfer control system in a dual disk control 
device of the present invention. This drawing shows a case 
in which a plurality of read requests are issued. 

( 1 ) When two read requests are issued with the dual disk, 
the CPU issues two read commands A, B to the disk 
control portion in succession. 

(2) The disk control device places a seek instruction 
with the #0 disk in accordance with the read command 
A. 

(3) A seek instruction is also issued with the #1 disk 
in accordance with the read command B. 

Seek processing is performed in the two disks in 
accordance with these instructions. 

( 4 ) When the disk control device receives seek completion 
notification in the order in which seek processing 
is completed (#0 #1), 

(5) first read processing is performed for the #0 disk 
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and data are transferred from the #0 disk to the system 
memory . 

(6) When transfer is complete^ the disk control device 

issues read completion notification concerning 

command A to the CPU. 
( 7 ) The disk control device then issues a read instruction 

to the #1 disk, whereupon data are transferred from 

the #1 disk to the system memory. 
(8) When transfer is complete, the disk control device 

issues read completion notification concerning 

command B to the CPU. 

Fig. 3 is a constitutional diagram showing a dual 
disk management information table stored in RAM 32 inside 
the disk control device. As is illustrated in the drawing, 
the management table 321 stores the states of a logical 
disk, a physical disk (primary), and a physical disk 
(secondary). Here, the logical disk indicates a pair of 
dis ks when a pair of disks compris ing two dis ks is seen 
as one disk. The physical disk (primary) and the physical 
disk (secondary) indicate the two disks. 

As for the state of the logical disks (#00, #01„.) / 
a flag indicating that write processing is in progress is 
set as [1], and when this flag is raised, indication is 
given that write processing is in progress. Read 
processing is of course forbidden during write processing, 
and when both disks have completed write processing, this 
flag is switched off. 
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In the states of the logical diskS/ the read disk 
specification indicates the disk device which perform read 
processing when a read processing request is received. In 
this case, the primary side is indicated by [0] and the 
secondary side is indicated by [1]. This is modified to 
the other disk when the initially specified disk performs 
read processing. 

#0 in the physical disk (primary) is one of the disks 
inside the #00 disk/ and #1 is the other disk inside the 
#00 disk. These states indicate the operational state and 
usage state. More specifically, the operational state 
indicates whether or not the disk is operating normally, 
[0] indicating normal and [1] indicating an isolated state 
caused by a failure. The usage state indicates the state 
of usage of the disk, [0] indicating 'not in use', and [1] 
indicating 'in use'. In normal read processing, only one 
of the disks is in use, whereas in write processing, both 
disks are in use. 

Fig. 4 is a flowchart showing the processing of the 
present invention in detail. When the GPU specifies the 
logical disk in the table of the disk control portion and 
places a read request ( 1 ) , a physical disk in the dual disk 
management table is read (2). A check is performed as to 
whether the flag [1] indicating that write processing is 
in progress is present (3). If so, completion of write 
processing is awaited, and if not, a check is performed 
as to whether the #0 disk is in normal working order (4) 
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or whether the #0 disk is in use (5). if the #0 disk is 
in normal working order and not in use, the #0 bits in use 
are switched on in order to switch on the read disk 
specification (6), and if the #0 disk is in use, a check 
5 is performed as to whether the next disk, #1, is in use 
(7). If #1 is not in use, the bits thereof are switched 
on ( 8 ) and the read disk specification is switched off ( 9 ) , 
whereupon read processing is performed (lO), If both #0 
and #1 are in use, waiting is performed until a disk becomes 

10 available. 

After switching the bits in use on in step (6), the 
read disk specification is set to [1] (11) and seek/read 
processing is performed for the #0 disk (12). When 
processing of #0 is complete, the #0 bits in use are switched 

15 off, or in other words the specification is switched to 
[ 0 ] (13), and a read completion notification is transmitted 
to the CPU ( 14 ) . 

Fig. 5 shows the processing procedure of the present 
invention when a plurality of commands has been received. 

20 When the GPU issues a read command 1 to the logical 

disk ( 1 ) , the disk control device reads the management table 
and determines the read disk (in this case the #0 disk). 
The #0 disk is then seek activated ( 3 ) . When a read command 
2 is subsequently issued from the CPU (4), the management 

25 table is read and the read disk (in this case #1) is 

determined ( 5 ) • #1 disk is then seek activated ( 6 ) . Read 
processing is performed from the disk that has completed 



12 




seek processing ( ( 7 ) ^ ( 9 ) ) / and when read processing from 
the disk is completed^ commands indicating completion are 
transmitted in succession to the CPU ((8), (lO)), 

[Effects of the Invention] 
5 As described above, according to the present 

invention a subsequent command process can be performed 
in parallel with the previous command process when a 
plurality of commands has been received by access 
controlling the two disks of a dual disk alternately. As 
10 a result, the processing time for multiple read command 
processing can be greatly reduced. 

Further, as a secondary effect when the system of 
the present invention is employed, the heads of the two 
disk devices are used alternately during a read operation, 
15 and thus the aforementioned damage rate can be lowered. 
4. Brief Description of the Drawings 

Fig. 1 is a diagram showing the fundamental 
constitution of the present invention; 

Fig. 2 is a diagram showing the basic processing 
20 procedure of the present invention; 

Fig. 3 is a diagram showing the constitution of a 
management table of the present invention; 

Fig. 4 is a flowchart showing the processing of the 
present invention; 
25 Fig. 5 is a multiple command flowchart of the present 

invention; 

Fig. 6 is a block diagram of a dual system; 
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